CARBONIFEROUS AIR-BREATHING VERTEBRATES OF 
THE UNITED STATES NATIONAL MUSEU^r. 



By Roy L. jMoodie, 

Of the Vnh'cvsit If of Kansas, Lairmivc. 



The Y^riter has Ix'on engaged for some months investigating the 
structure of the earliest air-breatliiiig vertebrates. Through tlie 
kindness of the Secretary of the Smithsonian Institution, Dr. Charles 
D. Walcott, he was given the pi’ivilege of studying the collection of 
the U. S. National Museum, which coiitains remains of these forms. 
This collection is a small one but of great interest, and is unique in 
containing the only exanq^les known of scaled amphibians from Nortli 
America, as Avell as the only known specimen of a Carboniferous rep- 
tile from the Allegheny series. 

The specimen of the reptile is so important in the light of the 
present discussions concerning the origin of the Reptilia that it is 
considered worthy of an extended description, although it has been 
previously described by Cope, Wi.llistou, and the writer. None of 
these authors has, however, dealt with the anatomy of the animal 
as a whole, and, although Williston published an excellent photo- 
graph (here reproduced) which con*ected some of the eri’ors of Cope’s 
original draAving, yet CA-en a photograph is lacking in details. The 
relations of the pehuc region and the structure of the Avudebral 
column are especially indistinct, so that an outline draAving of the 
skeleton has been introduced in Plate 5. 

ISODECTES PUNCTULATUS Cope, 
nates 4 and 5. 

Tuditamis jnnicfiilafiis Cope, Amor. Naturalist, 1800, p. :]Oa. — II aa', Cat. 
Foss. Vert. N. A., 1902, p. 41H. 

Isodcctes punctuUitus Cope, Proc. Amor. Piiil. Soc., vol. ao, 1897, p. 88, 
pi. 8, fig. 3; Syllabus of Lectures on the Vertebrata, 1S9S, [>. (>l. 

Isodcctes copci Williston, Journ. Geol., vol. 10, 1908, p. 395. — Moopie, 
Trans. Kaiis. Acad. Sci., 1909. [Uefers to Isodcctes copci Williston 
ill connection with the proposed noAV classibcation of the Amphibia] ; 
xVmer. Naturalist, vol. 45, p. 122. — Holland, 11th Annual Keport of 
the Carnegie Museum, 1908, p. 32. 

The specimen of Lsodectes puvetoJatus Cope, Avhich is less than T> 
inches in lengtlu consists of the folloAving parts: A nearly c*omplete 
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vertebral column, including* the terminal caudal centrum (lo centra 
preserved) ; portions of 27 pairs of ribs; three distal carpalia of the 
left hand; first digit of the left hand entire, and others represented 
by scattered phalanges, four digits in all ; left foot nearl}^ entire, lacks 
only terminal phalanx for digit III ; right foot complete but elements 
scattered, both legs otherwise complete; portion of pelvis. 

The reptile, to winch the remains pertain, must have been an 
aquatic, or at least a semiaquatic form, if one may judge from the 
expanded foot, although the limbs show no adajDtive modifications for 
aquatic conditions. Tlie dimensions of the foot, as preserved, how- 
ever, sho^'^ a l)road surface, which may be given the same interpre- 
tation as ]\IcGregor has given tlie foot of M esosanrw< hm^Uiensls 
McGregoi’," from the Permian of South America. 

The long tail in the present species would tend to support the idea 
of the aquatic habit of the animal, although there is not the slightest 
evidence of lateral flattening, nor are elongate spines and chevrons 
present as in Me,^os(nm(,s McGregor. The stout, elongate 

femur in the j^resent species is in strong contrast with the crocodile- 
like femur of Me.^omurus. The femur resembles, in its proportions, 
that of Saurarus cchsfei Thevenin, from the Carboniferous of France.^ 
In view of the character of the beds from which Isodectes comes and 
the aquatic nature of the Microsauria which were associated with 
If<odectc,^^ it will not be far wrong to assume an aquatic habit of life 
for Ifiodectefi for at least a part of the time. The clawed phalanges 
are to be looked on as indicating a partial adaptation to land 
dwelling. 

The form of the body of Isodectes pf(n(‘t}d(itus Cope is remarkably 
lizard-like and resembles in its proportions some of the larger 
species of Iguana without the great length of tail. The vei*tebi*al 
column in iModectes was solidly built and its limbs were strong, being 
supported, in the pelvic region at least, by a strong arch. 

It is extremely unfortunate that the entire skeleton of the reptile 
was not |)reserved, since there is no doubt that it was all embedded 
in the coal if we may judge from the nature of the fracture extend- 
ing across the anterior region of that portion of the skeleton which 
is preserved, but in the violent processes of mining the anterior por- 
tion of the body was lost. As a matter of coincidence the same acci- 
dent may be mentioned as having occurred in the case of Saurarus 
eostii Thevenin. The vertebi’al column in Imdeetcs consists of bi- 
concave centra with possibl}^ rudimentary intercentra, although no 
definite evidence is to be had on this head. The spines of the verte- 
hrm were low and almost rudimentary. The notochord was probably 

^ .T. n. Medregor, Uelatorio Final Conimissao de Estiulos das Minas d<» Carvao 
do Brazil, j>. 

^A. Thevenin. Annales de Paleontoloj^ie, vol. 1, 11)03, pi. 2. 
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persistent judging from the fractured portion of the most anterior 
centrum preserved. There are evidences of 21 presacral vertebrae, 
and there may have been T or 8 more, thus bringing the number of 
presacrals near 30, agreeing exactly in this instance with the vertebral 
column of Mesosaurus from Brazil and also agreeing with Sauravus 
from France, so far as can be determined. There are two sacral 
vertebra" in Isodectes. Twenty-two caudal vertebrae are preserved. 
They are very stout near the base of the tail but taper gradually 
until, at the tip, the size is reduced to near one-half. There are two 
lengths in the caudal vertebra", as may be seen by referring to Plates 
4 and 5. The sixth vertebra from the tip is nearly one-third as long 
again as the succeeding one. There is another long vertebra four 
vertebra" above this one. Just what the meaning of this condition is 
1 can not determine, since it has not been observed, so far as I know, 
in any other early reptile. In Mesosaiirus the vertebra are appar- 
ently of uniform length. The neural canal is plainly visible in some 
of the distal vertebra of the tail and this sinks (piite deeply into some 
of the vertebra, so that one is led to conclude that there are repre- 
sented the two unconnected halves of the vertebra"; or, in other words, 
we have here a primitive condition of the persistence of the ])leuro- 
centra such as is paralleled in the developing vertebra of the chick 
of thirteen days’ incubation ® and also in the vertebra? of some lizards. 

There are evidences of 27 pairs of ribs. They are all intercentral 
in position, agreeing in this respect with the condition in all the 
]\licrosaiu’ia so far studied from the Carboniferous of North America, 
and also with the condition in Saumrus. In Mesosaurus the ribs 
have migrated backward from the intercentral position. Twenty- 
four pairs of ]}resacral ribs are preserved. They are all strongly 
recurved exactly as in Sauixivus^ and are stoutly built. They are not 
distally expanded and are progressively shorter backward. The ribs 
are apparently single-headed as in Sauravus^ there being no evidence 
of the bicipital condition, although this may be indicated by the 
expansion of the heads. The three j^airs of caudal ribs preserved are 
short and more strongly recurved than the presacral ribs. The pres- 
ence of sacral ribs can not be determined. 

The left hand is of such a size that we may safely conjecture that 
the fore limbs were of some strength, but further than this nothing 
can be said. The carpus as preserved consists of three distal car- 
palia, being the carpal elements for digits II, III, and IV. There are 
two small ossicles lying beside the phalanx of digit III, which may 
be other carpalia. The first digit is preserved entire and the meta- 
carpals of the other digits are also preserved. The phalangeal ele- 
ments are all alike in the absence of any great amount of endochon- 
drium. There are three elements in the first digit, the metacarpal 
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and the t\vo phalanges. The elements of tlie other three digits arc 
scattered so it is impossible to determine exactly the phalangeal 
formula for the hand, though it may have been 2-2-S-2. 

The pehds is represented by portions of the ilia which are ex- 
posed. The ischia and pubes are not visible. The ilium of the left 
side is the better preserved. It is seen to be an elongate, flattened 
plate slightly curved to accommodate the head of the femur. Two 
sacral vertebno gave support to the ilia, possibly through the inter- 
vention of sacral ribs. 

The hind limbs are very strong, with the foot much expanded and 
the tarsus Avell developed and bony. The femur is especially strong, 
and recalls in its proportions some of the higher reptiles. Its head 
is a little obscured through crushing, but the articular surface for the 
ilium seems to have been quite large, covering at least an arc of 40°.^ 
and thus indicating a wide range of movement for the leg. The two 
ends of the bone are expanded, but there are no tuberosities for mus- 
cular attachment nor should we expect any. The articular surface 
of the distal end is divided into two clearly marked facets for articu- 
lation with the tibia and fibula, recalling in this respect the femur 
of the plesiosaurs. The tibia has a triangular head, a contracted 
distal end, and a slender shaft. The fibula is slightly curved with the 
ends expanded. The distal end is wider than the proximal. 

The tarsus, as preserved, in the left foot is composed of eight ele- 
ments — two proximal and six distal tarralia, one of which may be a 
sesamoid or a fractured portion of “ t 5,” The astragalus (tibiale) 
and calcaneum (fibulare) are both rounded, but with articular facets 
for the accommodation of the tibia, fibula, and distal tarsalia. There 
is no evidence of a centrale carpi or intermedium. The carpus is 
quite regular, and shows more specialized characters than do the later 
Cotylosauria, in which the centrale is still present, in one species of 
Lahldomara.s at least. 

The digits of the foot are long and slender, with a |)rogressive in- 
crease in length from the first to the fourth. The fourth and fifth 
are 'nearly equal in length. The metacarpals of all five digits are 
long and exhibit full ossification, though no evidences of epiphyses 
are present. The terminal phalanges are pointed. The phalangeal 
formula of the foot is 2-fi— 1— 5— 1, a typical reptilian aiTangement. 
In closing his discussion of this species Cope says: “This specimen 
is of importance as pertaining to the oldest known reptile, and the 
only one which has thus far been positively identified from the Coal 
jMeasures. I announced this identification in the American Natural- 
ist, 1890, page 303.*' 

The absence of ventral ribs is an assured character in isodeetes. I 
have searched for them und(T high power of magnification, and have 



NO. 1600. 



AlH-HREATJUXG YERTEH R XTE^—MOO DI E. 



15 



even flaked off portions of the soft eoal on which tlie animal is em- 
bedded, without detecting- at any point the slightest trace of an ab- 
dominal armature. The absence of scutelloe is complete, since there 
is no reason wh}^ they should not have been preserved, as the skeletal 
elements are in place and undisturbed by any post-mortem shifting. 

The relationships of this peculiar reptile are not known. Its close 
affinities Avith the Microsauria is firmly established b}" many struc- 
tural resemblances, but to AAdiat group of reptiles it may be related is 
uncertain. There are but feAV characters preserA'ed on AAhich a rela- 
tionship could be established. The tAvo sacral A^ertebrje, the phalan- 
geal formula, and the ossified carpus and tarsus are the only true 
reptilian characters present in the specimen. Too much stress has 
been laid on the phalangeal formula as a basis for relationship, and 
a .study of the ]\Iicrosauria has shoAvn that the presence or absence of 
A^entral armature is of no particular im})ortance, as has been shoAvn 
to be the case Avith epiphyses, on Avhich tAvo groups of reptiles haA^e 
been related. No member of the- genus Tuditanas possesses abdom- 
inal ribs or scutelhe, but in closely related forms, like Saurerpeton^ 
Sauroplenra, and Ctenerpeton^ the abdominal ribs or scutie are pres- 
ent in great profusion and Avith AATll-marked characters, Avhich haA^e 
been taken as generic landmarks. 

The morphology of the ventral ai-mature still remains in mystery. 
Its origin is not to be explained on the basis of the structures found 
in anv Carboniferous air-breathing A^ertebrate. The earliest bi’anchi- 
osaurians possess A^entral scutes, and the earliest microsaurians |)os- 
sess them. Their origin and function are to be explained Avith the 
solution of the problem of the origin of the Amphibia from their 
piscian ancestor, Avhich has not yet been discovered. 

Measurement of Isodcvfes pnnctulaius Cope. 



Length of entire sped men, as preserved 1M2 

AVidtli across body, in middle of dorsal region IS 

Length of digit I of the hand • 11 

AAMdth of ninare 2 

Length of metacarpal, second digit 4 

Length of rib in dorsal region _ U 

AAUdth of same rib . To 

Length of dorsal A-ertebra 4 

Width of same . 2 

Length of j)resacral region preserved UO 

Length of sacral region S 

Length of ilium U 

Greatest width of the ilium 3 

Length of femur to 

Proximal Avidth of the femur 5 

^ledian Avidth of femur 2 

Distal AAidth of femur 4 

Length of tibia S 
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mm. 

Proxiiiiiil width of til)hi 3 

Median wddlh of tihin 1.50 

Distal width of tibia 2 

LeiijL^th of radius S 

Proximal width of radius 2. 50 

Median width of radius 1. .50 

Distal width of radius 3 

Length of tibia le 4 

AVidth of same 2 

Len.j?th of radiale 3.50 

AVidth of same 2.50 

Midth of the distal tarsalia 1. 50-2 

Lenj^th of metatarsal of the fourth dij^it 5 

Length of the first digit of the foot 8 

Length of second digit ^ 14 

Length of third digit 1S(V) 

Length of fourth digit 10 

Length of fifth digit 15 

Length of the tail, as pi-eserved 02 

AVidth of tail at base 5 

AVidth of tail at tii>, as prescu-ved 1. 50 

Length of distal vm-tehra of tail 3-5 



llie s])ociiHeiL a l>art of tln^ Lacan* colleciioiK is Cat. Xo. 4457 of 
the U. S. Xatioiial ^Museiiiii. It was collected by Mr. Saimiel Ilustoii 
at Linton, Ohio. 

TUDITANUS WALCOTTI, new species. 

IMate 0, fig. 1 : plate 7, tig. 1. 

A small specic^s of i\licrosanria is preserved as a smooth impression 
on a block of soft coal from Linton, Ohio. Nearly the entire form of 
the body is discernible. The specimen is especially interesting and 
valuable as exhibiting for the fii*st time among the Linton forms the 
shape of the body of the small microsaurians of the Tnditaims type. 
It dilfei-s so markedly in the form of the skull from others of the 
genus that it is regarded as new% and the name Tmlltanus iral(‘otti is 
propo.scnl for it as an ex]3ression of the writer's indebtedness to the 
sccretaiy of the Smithsonian Institution for the use of the mateiial 
among which the present form was included. 

The specimen includes, besides the body im])ressioii, the comj)lete 
skull, a right clavicle with portions of the left, a left humerus, 12 
cervical and dorsal vertebne, 10 pairs of ribs someAvhat disturbed as 
to position, and a portion of the mandible. Thei*e are no portions of 
ventral S(*utelhe nor are there any traces of bod}^ scales in the smooth 
impression of the carbonized skin. One Avould expect at least to find 
impressions of the ventral .scutae in this specimen if they Avere pi-esent. 
Cope remarked on the appai'ent absence of scutelhe from members of 
the genus 2" udltanus as they Avere knoAvn to him, and no contrary 
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evidence has since been brought to light. ITntil such evidence is forth- 
coming the absence of scutes will be taken as one of the generic char- 
acters of the genus Tnditanus. Under a magnification of 50 diame- 
ters the carbonized skin shows folds and wrinkles like muscle fibers in 
some places; in others no traces of the muscular structure can be de- 
tected. The wrinkles may be impressions of the internal muscidature 
of the body wall of the abdomen. It is especially well preserved in 
the pelvic and p}^gal regions. Sections of the coal were made, but 
nothing definite could be determined as to the character of the im- 
j:)ressions, as they were too poorly preserved and the coal too soft to 
bear much handling. 

The specimen is preserved on the belly with the dorsum of the 
skull uppermost. It has been practically impossiJ)le to determine the 
arrangement of anv of the cranial elements except the frontals, parie- 
tals, and the supraoccipitals which have the relations indicated in 
Plate 7, fig. 1. A median suture is clearly evident, with the pineal 
foramen well back in this suture. The bones of the skull are marked 
with faint, radiating lines. It is in the form of the skull and the po- 
sition of the orbits that the specific charactei's aie found. These are 
. the backward i:>osition of the C 3 "es and in the oval, pointed shape of 
the skull.. The species is closelv related to 7' (uUtcniWH mfuimus Moodie 
from the Cannelton slates of Pennsylvania, and serves further to con- 
nect the forms from the Ohio and l^ennsylvania localities. It differs 
from the last-named species in the position and form of the oi’bits, 
these structures being more oval in the present form and placed far- 
ther back. The shape of the skull differs also in the almost entire 
absence of the posterior table. The median points of the orbits 
occiip}^ the line whidi bisects the skull. The interorbital width is 
less than the length of the orbit. The mandible is heavy and appears 
to have borne sharp pleurodont teeth. 

The vertebral column is little more than a mold of the form of the 
vertebrax so that little can be said of its charactei’. The individual 
vertebra) arc short and hour-glass shaped. The ribs are borne inter- 
centrallv, as in all the microsaurians which have been studied from 
the Linton deposits. The ribs are rather long and somewhat heavy, 
slightly curved and expanded at the proximal end as though an 
incipient bicipital condition were present. 

The right clavicle, which is preserved as an impression, is entire. 
Its impression shows this element to have been ornamented on its 
ventral surface with radiating grooves and ridges which started at 
^the lower angle of the bone. The element is distinctly triangular, 
^which is characteristic of the genus Tuditanns, so far as known. The 
fragment of the left clavicle adds nothing to our knowledge of the 
dement. 
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left liiiiiienis recalls in a strikiiiu: way that of Tnditamfs lonfji- 
pes Cope', and it was once entertained as a possibility that the present 
form mi<j!:ht be a member of that sp(‘cies, since the skull is lacking in 
T. loiujipes. Snflicient specific differences were found, however, in 
the ribs, which, in 7\ Jourfipex, are very long, slightly curved, and 
delicate, but which, in the })resent form, are comparatively heavy. 
Other characters sufficiently diagnostic are found in the form assumed i 
by the vertebra* in the two forms. | 

M((i.si(r(m('uts of t.Upf" Tudifanu.s wdlcotfi. * 

mm. 1 

Length of speeiiiion __ ^ TO I 

Length of sknil ^ „ 20 

Width of skull, posterior ^ _ ^ ^ ^ - 14 

Width of sknll, anterior to orbits _ 10 

Length of orbit ^ ^ 4 1 

Width of orbit 2 

Interorbilal width _ d 

Length of ehi vide ^ _ 0 

Greatest width of da vide 4 L 

Length of vertebral column, as [>reserved .^>0 r 

I.ength of a vertebra 1. 75 

Width of a vertebra . 50 

AVidth of body imi)ression 15 

I.ength of humerus __ (> j 

Median width of humerns_ . .50 

AVidth at end of humerus 2 I 

I.ength of rib ^ 



This specimen was colhvted by Mr. R. I). Lacoe, of Pittston, Penn- 
sylvania, from Linton, Ohio. 

A second individual (Plate 0, fig. 2; Plate 7, fig. 2) of this s])ecies 
{Tuditauus iccdcotfJ) is indicated by a rather poorl}^ preserved 
specimen on a slab of soft coal from the Linton mines. The following 
portions of the animal Inn^e been detected and will be discussed: 
Partial impression of the skull, with a fragment of a minute jaw, in 
which are minute teeth: right clavicle; part of the impression of the 
body; nearly entire left hind limb; impressions of about a dozen,' 
vertebra*, very indistinct. 

The impression of the skull is distinct only in a favorable light, 
and even then the boundaries of the cranium are a little uncertain.' 
For this reason no representation of the form Avill be attempted.! 
The sculpturing on the parietals is, hoAvever, distinct enough to showj 
relationship with the preAuously described specimen, and the form ofi 
the body impression, the absence of abdominal scutes, the shape of the| 
clavicle and its sculpture, and the proportions of the hind limb allii 
agree with the characters which have been assigned to the genusj 
Tvditanvs, The fragment of the jaw is interesting as giAung the first 
inf( /rmation as to the character of the mandible in the genus Tiidi-w 
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tanus. It is very slender and of uniform width so far as preserved. 
The teeth are .short, blunt cones, apparently pleiirodont. 

The clavicle is of the typical 7'ucUfanus form, with the sculptur- 
ing lines radiating out from the angle. The impression of the body 
adds nothing to that already described for the t}^pe-specimen. The 
nearly entire hind limb is of great interest as adding another ex- 
am23le of the phalangeal formula. The foot is almost perfectly pre- 
served, and the formula was probably 2-2-3-8-2. The endochon- 
drium of the limb bones is not highly developed. About a dozen 
vertebra' are represented by molds in the soft coal, but nothing of 
their structure can be determined. 

The sharp, reptile-like claws in which the toes end recall those of 
Isodectes and of Tuditanus mhibnus Moodie. It is another link in 
the chain of the suggested relationship between the microsaurians 
and the early reptiles. 



Measurements of the seeoml specimen of Tuditanus wateotti Moodie. 

Xo. I'fSG U.S.N.M.) 



Length of entire body iini)ression 

Width across belly, niaxiinnin 

Length of skull 

Posterior width of skull 

Length of fragment of jaw 

Width of fragment of jaw 

Length of tooth in jaw 

Length of clavicle 

Width of clavicle, maximnm 

Length of hind limb 

Lengtli of femur 

Length of tibia ( V) 

Length of metatarsal 

Length of first digit 



{Cat. 

mm. 



IG 
V 17 
V14 
4 
1.5 
.25 
8 
4 
22 
8 
G 
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Genus ODONTERPETON, new genus. 

The generic characters may be found in the triangular shape of the 
skull, the large size of the teeth, the shape of tlie verteljric, the small 
size of the orbits and their anterior position as shoAvn in the type. 

The name of the genus is derived from the remarkable size of the 
teeth compared with the .size of the skull, and it was through them 
that the specimen was first recognized as a skull. 

Genotype. — Odonterpeton triangularis. 

ODONTERPETON TRIANGULARIS, new species. 



Plate 6, fig. 3. 

By this name may be known the smallest of all microsaurians 
hitherto described. Orthocosta microscopica Fritsch, from the Car- 
boniferous of Bohemia, is a rival of the present form as to size, but 
the form described by Fritsch belongs among the Aistoi 3 oda, while 
the j)resent form shows clear affinities with the Microsauria. 
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A:s may he seen by referring to the list of ineasnrements, the skull 
of the pre.^ent form measures only GJ mm. in length. The form may 
possibly be larval though I do not think so, if I may judge from the 
well-developed eondition of the skull bones and the complete ossifica- 
tion of the vertebra^. The sides of the skull are equal and the base 
is a straight table. -so that the skull forms almost an exact equilateral 
triangle. The orbits are very small and are placed well forward. 
The interorbital space is four times that of the diameter of the orbit, 
a very unusual character and in itself is almost worthy of ranking 
as a generic character. The median suture of the skull is zigzag, 
and incloses the minute parietal foramen near the posterior end of 
the skull. The relations of the elements of the skull, with the excep- 
tion of those of the frontals and parietals, can not be determined with 
accuracy, although thei*c are here and there indications of sutures. 
The characters exhibited by the cranial elements, so far as they can be 
determined, are those of the family Tuditanida*, and the form ma}q 
for the present, be regarded as a member of that group. The teeth 
are very long, slender, and sharp, and are placed close together. 
There is no indication of fluting on the teeth. They are slightly 
curved inward. 

There are thirteen vertebne present. The centra are hour-glass 
.shaped, and are apparently phyllospondylous, with the notochord 
largely persistent. The vertebral centra are unusuallj" long and slen- 
der, with the ends rounded. The humerus of the right side is pre- 
served. It it a long, slender bone with expanded extremities. There 
is no evidence of abdominal armature nor of ri))s. 

The discovery of this form in the Linton deposits is of consider- 
able interest as indicating a wide range in size and character of the 
fauna of the time. The forms now known from Linton range from 
the OdonterpetoH to the form designated Marrerpefem hnxleyi Cope, 
Avith a skull possibly 8 inches in length and whose body may have 
attained some feet in length. The large ril) described below un- 
doubtedly indicates a large form of the ancient Amphibia from 
Linton, as do the Acrtebrie de'^cribed by ]\Iarsh in 18G;3 from XoA^a 
Scotia. 



M ( (isii rcmcnls of lltr tj/iH' (>(lont< t'in ton tridmjuluri.s Moodic, 

(if aiiiinal, as preservt‘(l . 

LonsHi of skull 

1'ostoi‘ior width of skull 

Ixuijith of side of skull 

IdtiiiK'ter of orhit 

Interorbital Avidth 

I^enjith of tooth 

Lenj^th of vertebra 

Width of vertebra „ 

Length of humerus 

Distal width of humerus 



mm. 
18 
G. 5 
o. 5 
G. 5 
.G5 



. Mt/ 1 

1.45 
.35 
2. 25 
.35; 
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The specimen is embedded on a small slab of soft coal from Linton, 
Ohio, It is Cat. Xo. 4It>5 of the U. S. Xational Museum collection. 

ERPETOSAURUS MINUTUS, new species. 

Plate 8, fig. 1. 

The genus Erpetosaurus will be more fully characterized else- 
where. Suffice it to say here that it is erected to include certain 
members of the genus Tuditanus. The species Erpetostumis mimitus 
is the smallest of the genus so far known. The specimen on which 
the species is based is composed of the greater portion of a small 
skull preserved in the hard shale from Cannelton, Pennsylvania, 
and was collected by Mr. R. D. Lacoe, of Pittston, Pennsylvania. 
Tlie characters of the specimen had not been previously determined, 
since the museum label and number had partially obscured the snout 
of the skull. The skull is very small, but has the foi*m assumed by 
other members of the genus. At first sight the specimen looks like 
a broken scute of some large form. Closer inspection, however, 
revealed the two impressions representing the orbits, and a Zeiss 
binocular revealed the characters. The enlarged photograph plate 8 
(fig. 1, X u) shows the structure of the skull. The large size and 
anterior position of the orbits, the character of the sculpturing, the 
presence of a slight posterior table to the skull, as in Ey^jyetosaurus 
{Tuditanus) tahulatus Cope, are the characters on which a specific 
diagnosis is possible. The specific characters which distinguish this 
form from the E, talndatus Cope, are the slight development of the 
posterior table, the more delicate form of the sculpturing, the more 
posterior position of the orbits, and the varying shape assumed by 
the parietals in the two sj^ecies. Any one of these characters would 
be valid as a specific character. The pineal eye is indistinct, but is 
observed to lie in the broken tract in the median line of the skull 
in the middle of the portion posterior to the orbits. The interorbital 
width is equal to the width of each orbit. The orbits themselves are 
slightly oval and not round as in the case of E, talndatus Cope. 

The skull elements are sculptured with sharp radiating grooves 
and ridges, and on the supraoccipitals and epiotics the grooves take 
the form of pits in a row, which undoubtedly represent the occipital 
cross-commissure of the latei^al line system first observed hy Andrews 
in the skull of Geraterpeton galcani Huxley. The supraorbital canal 
is represented by a slight elongate depi^ession observable over each 
orbit and extending, in one case, for some 5 mm. The presence of 
the circular arrangement of the lateral line canals in the jugal region 
is suggested by the depression on the left of the photograph on the 
posterior edge of the squamosal. 

The portion of the skull anterior to the orbits is wanting, curiously 
enough, just as it is in Erpetosaurus fahuhdus Cope. In the re- 
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maiiRler of the skull the suprnoccipitals. (he e])iotics. the parietals, 
the squamosals, and a portion of the right, frontal can be detected, 
although the boundaries of but three can be accurately defined. The 
depression bounding the anterior outline of the skull is taken to be 
(he impress of the mandible, in which case this structure would be of 
some depth, as in the case of the mandible associated with E. tahu- 
lutus Cope, to be described elsewhere. 

The present s|)ccimen is of interest in respect to the presence of 
the lateral line canals, its small size, and its generic identity with 
forms from Ohio. There is still another form known from the 
Cannelton slates Erpetosuurus {Tiiditanufi) scnlptilis Moodie. It 
is Xo. of the Fniversity of Chicago collection. 



i, 



Mciisnvcmcnis of Eri)vti)s(iuniH mlnutus Moodlc. 



Length of skull 

Posterior width of skull 

Width of skull across orbits — 
Length of oi'bit 



mm. 

IS 

IT 

14 

4. n 

Width of orbit 

Interorbital width 

This si)ccimen forms part of the Lacoe collection and is Cat. Xo. 
4545 of the IT. S. National ^Inseuin. 

Pectoral girdle provisionally associated with Erpetosaurus seulptilis 



Moodie. 

The present specimen is preserved on a block of slate from Can- 
nelton, Pennsylvania. It is associated with the previously described 
Erpetosaiuais {Tuditanus) scxdptilis ^Moodie on account of its size 
and the character of the sculpture. It may pertain to an unknown 
species. There are preserved on the block of slate, besides the three 
element of the pectoral girdle, other remains, but they are, for the 
most part, too imperfectly preserved for recognition. Some of them 
are phalanges, and I believe I detect a scapula in the rounded curved 
plate lying near the right clavicle. The three pectoral elements, the 
interclavicle and the two clavicles, are preserved intact with the 
ventral surface uppermost. There are no evidences of pectoral ele- 
ments other than the scapula. 

The specimen is particularly important as furnishing further evi- 
dence of the simplicit}^ of the microsaui'ian pectoral girdle, which 
has been I'egarded by Jjekel as being extremely complex, in one 
species at least, Dieeratomarus punetolineatus Cope. The three ele- 
ments are broken, but either the elements or their impressions are 
present, so that identification is possible. The elements are sculp- 
tured with radiating grooves and ridges as in so many of the jNIicro- 
sauria. The interclavicle is spatulate and bears a general resem- 
blance to the same element of M< toposaurus fraa.si Lucas from the 
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Trinssii^' of Arizona. Tlio clavicles are triaiu»'iilai% with rounded 
angles, and the h^q^otheniise occupies the interior border. 



Mcasurcuirnts of the pvetoml gU'dlc. 

Width across the entire girdle 

Length of interclavicle 

Width of interclavich' 

I.ength of clavicle 

Width of clavicle, maxiinnin_ . 



m m. 

17 

10 
10 

11 
0 



The specimen is C'jit. Xo. hi?)!) of the U. 8. Xational iMuseuni 
(Ijacoe collection). 



TUDITANUS MINIMUS Moodie. 

Plate 8, fig. 2. 

A nearl}^ complete skeleton (Cat. X^o. 4000 U.S.X.il.) forms the 
basis of this species, which has already been described and an outline 
of the skeleton published.'^ A photograph of the specimen on which 
the species is based is published herewith. The form is interesting 
as showing an advanced t}"pe of endochondral formation of the limb 
bones, and also in the complete preservation of the hand and foot. 

EOSERPETON TENUICORNE Cope. 

The new genus Eoserpeton has been erected for the reception of 
the species formerly described b}- Cope as Geraterpeton temdeorne. 
The characters of the new genus are found in the skull, which is 
represented by a nearly perfect specimen belonging to Columbia 
University. The skull was excellently supplemented by a nearly 
complete skeleton in the collection of the U. S. Xational Museum 
(Cat. Xos. 4472, 4473, U.S.X.^I.), which shows characters of the 
skull which vary somewhat from the type. The horns are more 
slender in the X^ational Museum specimen, and are more curved, and 
the form of the skull varies slightly in the two specimens. A restora- 
tion of the form has been attempted.^ Since the specimen has already 
been described by Cope a redescription will be reserved. 

SAURERPETON LATITHORAX Cope. 

Plate 9. 

The new genus Saurerpeton has been proposed ^ for the reception 
of the species described by Cope as Sain^o pleura latithorax. The 
characters on which the new genus was based were the broad ventral 
elements of the abdomen and the arrangement and form of the cranial 



"Moodie, Journ. (leol., V(d. 17, 1909, p. 50, fig. 10. 
^ Tdeni, p. 77. 

" Tdem, p. SO. 
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elements. An outline of the cranial elements has already been given, 
and a photograidi of the complete specimen is given herewith to 
correct some of the inaccuracies of Copes original drawing. It 
ought to be said, in justice to that brilliant author, that he did not see 
the proofs of the article in which the form was described. A fuller 
discussion and redescrii)tion of the species will be reserved. 

ICHTHYERPETON SQUAMOSUM Moodie. 

A remarkable form of amphibian was described under this name 
from material in the collection of the U. S. Xational iNIuseum (Cat. 
Nos. 447(), 447)1)). The species was only tentatively assigned to the 
genus Iclititijerpctoii Huxley. Its (4oser dehnition must await future 
discov(‘i‘i(‘s. It is, however, th<' onh/ cr/V/r>/rc of a com plcfcl ij .s(‘olcd 
(imphU)'niu hmo}ro from the (\irho)riferoufi of North A)nerica, That 
the s})ecimens are amphibians and not fishes is evidenced in the well- 
develo]:>ed ventral scutellation. 

CTENERPETON ALVEOLATUM Cope. 

Plate' m. 

An examination of the type (Cat. Xo. 4475, U.S.X.M.) of this 
peculiai* form has not resulted in the discovery of any new characters. 
A photograph is given in Plate 10 to correct Cope's original drawing, 
which was inaccui'ate as to details. The form is interesting as fur- 
nishing another illustration of the diversity of types assumed by the 
ventral scutellation in the Carboniferous amphibians. In the genus 
TmVdaii}o< no evidence has ever been detected of a ventral scutella- 
tion, while in the gc'uera Sourojdcuro^ /A(ifurrpcfo)i , and (denerpefon 
the scutellation of the abdomen has assumed a well developed and 
characteristic* form. 

PTYONIUS PECTINATUS Cope. 

Plato s, a. 

Thei ‘0 are four specimens of this species in the collection (Cat. 
Xos. 4511, 4158, 41 (l 3, 4404, U.S.X.M.). The most jxwfect one, shown 
on Plate 8, fig. 0, is interesting as giving an idea of the form of the 
])ody, which was long, slemh'i*, and snake-like. In this specimen there 
are no evidences of pectoral plates, although these are present on 
a specimen of another species of this genus in the collection of the 
American iMu.seiun of Xatural History in Xew Yoi'k City. The skull 
of rtijo)khm is long and attenuated. The morphology of the skull 
has not yet been dc'termined, but it is hoped that this may be possible 
fi-om a clo.se study of the material at hand, which includes six skulls 
and various j)ortions of the body. From the form of the vculebra' 

« Moodie, .Tovirn. Geol., vul. 17, 1000, p. (>0. 
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in Ptyoiiius we may conchide that the body was flattened from side 
to side and that the caudal region was provided wdth a membraneous 
fin, such as is found in the recent Petromyzon and its allies. 

Ptyomiis is a t^^jical meml)er of the Aistopoda, the chief character 
of wdiich group is the absence of limbs. With this character are, how- 
ever, associated a concomitant lengthening and attenuation of the 
facial region, a recession of the orbits, an elongation and an attenua- 
tion of the body, a tendency to flattening from side to side in the 
vertebra', an increase in the length of the tail, and the production 
of a peculiar type of abdominal armature, consisting of small rods 
arranged in a chevron pattern, ranging from just back of the skull 
in the pectoral region probabl}^ to the anus. 

In other species of the genus PtyonhfH the pectoral plates are more 
highly developed than in P. Cope and especially in P. 

nummifer Cope. This is to my mind almost conclusive evidence that 
the xVistopoda are a degenerate branch of the Microsauria, to which 
they ai*e closel}^ related in most respects. The order Aistopoda may 
be retained for the present, how^ever, until future discoveries teach 
us differently. 



DICERATOSAURUS PUNCTOLINEATUS Cope. 

It is wdtli much gratification that a second specimen (Cat. Xo. 4461, 
U.S.X.M.) of this peculiar species is to be recorded from the collec-. 
tions in the U. S. Xational Museum. It supplements in a l)eautiful 
manner the type specimen, as w^ell as those described by Joekel from 
the collections in Europe. In the j^resent specimen the head is lack- 
ing. Thei'c are nineteen vertebra? preserved, and nine pairs of ribs. 
The ilium is present as a mold in the soft coal, and the femur and 
tibia (?) of the hind limb are i^reserved. The principal new" char- 
acters which are added to the know ledge of the species l)y this speci- 
men are the j^resence of the peculiar ilium and the large leg. 

The vertebra' have the same character as the type. The ribs are 
intercentral and do not differ from the type as to structure or form. 
They are but slightly curved and arc of an almost uniform width, 
with the head large. The mold of the ilium is hourglass shaped. It 
w"as evidently in the shape of a flattened plate w ith a rounded short 
shaft. It apparently attaches to the seventeenth vertelmc in the series 
as preserved. Since there arc veiy probably tw"o oi* three vertebra' 
gone from the cervical region, the sacral w"as probably the nineteenth 
or tw"cntieth vertebra? of the series. The lx)dy of the animal w"as 
stout, as is evidenced by the dimensions of the skeleton. 

There are no traces of ventral scntella'. These structures are scant- 
ily preserved in the type specimen, and Jakekdid not find them at all 
in the forms studied by him. The dimensions of the entire leg are 
those of PePion lyeUl Wyman, and at first sight it w"as thought that 
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the bpecinieii pertained to that species. Closer examination of the 
vertebrae and ribs, however, revealed typical diceratosaurian charac- 
ters. Tlie femur is very long and quite stout, with the shaft long and 
the extremities expanded. The dimensions of tlie tibia are not defi- i 
nitely ascertained, but it has a structure essentially similar to the 
femur, with slender shaft and expanded ends. , i 

The relationship of DiceratosanruFf to Ceraterpeton rjalram ITuxley ! 
is a close one. The peculiar form of the scapula, the number of the ! 

dorsal vertebra', the regular arrangement of the pectoral elements, i 

the length of the tail, the form of the vertebra? and ribs in the two i 
forms are indicative of a close relationship. The two genera both find 
a place in the family Vrocordylid(\\ as defined by Lydekker." The I 
generic character which sej^arates the two forms in the position of 
the horn, Avhich in Cemterpeton is epiotic, and in Diceratoi^auriis 
sui)rateniiDoral. 

MenRurcmcnis of Dircratosaunis punctoUncatus Cope 

Lencrtli of specimen 

I.engtli of rib 

Width of rib 

Length of Awtebroe 

Width of vertebne 

T.ength of femur 

Proximal width of femur 

IMedian width of femur 

Distal width of femur 

Length of tibia (?) 

Distal width of tibia 

Median width of tibia 

Length of ilium 

Proximal width of ilium 

Median width of ilium 

Distal width of ilium 

Scutes of AMPHIBIAN, SAUROPLEURA SCUTELLATA Newberry. 

Associated with certain specimens of the aboA^e-mentioned species 
are sometimes found peculiar scute-like elements (Cat. Xo. 4518, 
IJ.S.X.iM.) Avhich have been regarded as pertaining to the xVmphibia 
and possibh^ to some species of Sauro pleura itself. The position of 
the scutes on the body is uncertain. They range in size from 5 or G 
nnn. to 80 mm. in length. They are always somewhat fan-shaped, 
Avith one end abruptly acute. 



mm. 

04 

9 

1.5 

5 

4.5 
27 

6 



IS 

4 

2 

12 I 

7 I 

3 

G I 



I^ydokkcr, Pat. Fos. Kept, and Am]>hibia P>rit Mus., i>t. 4, p. lOG. 
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The iiieasui-eineiits of the piweiit speeimeiis are as follows: 

mm. 

Length of larger sente 30 

Maximum width of scute 13 

Minimum width of scute 4 

Length of smaller scute , 22 

Maximum width of scute S 

Minimum width of scute G 



THYRSTDIUM FASCICULARE Cope. 

The specimens designated as Cat. Xos. 4480, 44G2, U.S.X.]\I., corre- 
spond very closely with the figures of that species.® The specimens 
consist of ribs, vertebne, and scntelhe of the abdomen. On one of the 
slabs of Xo. 4480 there is an impression of a small patch of rounded 
scales and carbonized skin. These scales occur about two in a length 
of a millimeter. They are rounded and without markings. Whether 
the scales covered the entire body, as is the case in Ichthijerjyeton 
squamosum iloodie, can not be determined. 

MOLGOPHIS BREVICOSTATUS Cope. 

The specimen (Cat. Xo. 4477, U.S.X.il.) resembles very much the 
one figured by Cope on plate 44, fig. 1 of the above-mentioned work.® 
It consists of vertebriv, ribs, and ventral scutellae, and adds nothing 
to our knowledge of the form. 

CESTOCEPHALUS REMEX Cope. 

The species is represented by two specimens (Cat. Xos. 4511, 4400, 
4478, U.S.X.M.). They oiler characters which vary somewhat from 
the t}"pe, but the remains are too imperfectly preserved to give 
definite data for specific separation. They consist of vertebi\a?, ribs, 
and many ventral scutellae which are in some cases disassociated, so 
that one can with ease determine the separate rod-like form of the 
ventral armature. The vertebrae in the present specimens are larger 
than in the type and do not have the wide expansions of the chevron 
and spine. 

PLEUROPTYX CLAVATUS Cope. 

The specimen designated (Cat. Xo. 4509, U.S.X.M.) possibly be- 
longs to this species, as defined by Cope, although it yet remains to 
be proven that the genus Pleurojytyx is distinct from Molgopliis. 
The specimen corresponds very closel}" with the one figured b}" Cope 
on plate 44, fig. 2, of the Ohio report for 1875. It is of interest to 
note that Udden ^ has recorded remains from the Des ]\Ioines lime- 
stone of Iowa which have been identified by Eastman as pertaining 
to this species. 



« Cope. (ieol. Surv. Ohio, vol. 2, 1873, pi. 42, fig. 3. 

* Ucldeii, Iowa Oeologi(* *al Survey, vol. 12, ll)02, i>. 40G. 
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LARGE RIB. 

Plate S, tig. 4. 

There is preserved on a block of soft coal a portion of a very large 
rib, which, with its impress (Cat. Xos. 4489, 4490, U.S.X.M.), repre- 
sents the possible presence of a labyrinthodont type of animal in the 
Linton beds. The rib is very strong, slightly grooved, and is curved. 
There is a tendency to a bicipital condition but the extreme head is 
lost. The bone is solid and well formed and resembles no fish ril) 
with which the writer is acipiainted. It may be tentatively asso- 
(‘iated witli the skull descrilied elsewhere as Macrerpeton liuxleyi 
Cope. 

I am under obligations to j\Ir. G. Dallas TTaiina, of tlie University 
of Kansas, for the line drawings of Plates 2 and 4. 

EXPLANATIONS OF TU.ATES. 

Plate 4. 

The tyi>e specimen of Isodcctcfi pinud nlaf us Tope, C.nl. No. 4457, T^.S.N.^I., 
about natural size. After Williston. 



Plate 5. 

Outline drawing of the skeleton of Isodecics punviuhiius Cope, shown in pi. 
4. About ijatnral size. 

Plate C. 

Fig. 1. Tyi)e specimen of Tndituuus ivulroill .'\Ioodi(^ Oat. No. 4474, TkS.N.M. 
Natural size. 

2. S(‘cond specimen of Tuditaiius ^rulrotfi Moodie. (’at. No. 44S1. T\S.N.^I. 
Natural size. tarsus. 

a. Tyi>(‘ of Odoutcrpciou triaupuhiris Moodie. Oal. No. 4405, I\S.N.]M. X 3. 

Plate 7. 

Fig. 1. Outline drawing of the type of TiidUauus 'icalcotU ;Moodie showing the 
impression of (he body and the muscle structure at “4/.” X 2.5. 

rv^clavicle; F^frontal; Fc=feniur: //=hunierns; »=nostril; 

O— oi bit; y^=parietal ; /i=rib; >S=supra-occipital ; T"=vertebra; 
//=]nneal foramen. 

2. The left leg of the second specinum of Tifdiiauus iralcoW Moodie. X 3. 

ITate S. 

Fig. 1. Type (Oat. No. 4.54.5, T^S.N.M.) of Erpctosaurus luiuulus Moodie. X 5. 
2. Ty])e (('at. No. 4.5,5.5, U.8.N.M.) of Tudilunus luiuimus Moodie. X 1. 

.*>. 4'he sk(‘Ieton (Cal. No. 445S, T\S.N.M.) of Pti/o}iius perUnuitus Co[)e. 
X 1. 

4. Large rib. X 1. (('at. Nos. 44S<), 44P0, T5S.N.M.) 
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